The crystal structure of tris(N,N-di-«-butyldiselenocarbamato)nickel(IV) bromide, Ni(Se2 CN-(C4 H 9 )2 )3 Br, has been determined by three-dimensional X-ray methods. The Laue symmetry is 6/mmm, but the structure could be solved only in space group P'ilc. The crystals were, therefore, regarded as being microtwinned on (001). The unit cell dimensions are a = b = 14-69(3) and c = 10-91(3) A. From integrated Weissenberg photographs, 3Ö7 non-zero symmetry-independent reflexions were measured photometrically. The structural parameters were refined by least-squares methods to a conventional R factor of 0-10 .The quadrivalent nickel atom is octahedrally coordinated by six selenium atoms. The Ni-Se distance is 2-391(5) A; the Se-Se distance within one diselenocarbamate ligand is 3-00(1) A; Se-Se distances between different ligands are 3-51(1), 3*52(1) and 3-55(1) A.
Introduction
Nickel(IV) complexes with sulphur-containing bidentate ligands are known (MacCleverty, 1968) to contain nickel atoms in square-planar coordination. The compounds tris(N,N-di-/i-butyldithiocarbamato)nickel(IV) bromide (Ni(dtc)3 Br) and the isostructural seleno compound (Ni(dsc)3 Br), reported in a previous paper (Brinkhoff et al., 1969) , were expected to contain nickel(IV) in octahedral coordination. This has been confirmed by the present X-ray analysis. As the sulphur compound did not give suitable crystals, the structure of the seleno compound (Ni(dsc)3 Br) was investigated.
Crystal data
Tris(N,N-di-«-butyldiselenocarbamato)nickel(IV) bromide, Ni(Se2 CN(C4H 9)2 )3 Br, F W 1033-13; F(000) = 1048. Black crystals, hexagonal prismatic {100}, elongated along c.
Trigonal; unit cell dimensions (with Standard deviations), a = b = 14-69(3) and c = 10-91(3) A (obtained from Weissenberg and oscillation photographs), K = 2037(10) A3. Dm = 1-61(2) g cm-3 (pycnometer), Z = 2, Dx = 1-55 g cm-3. Nickel-filtered copper radiation (Cu Ka., A = 1-5418 A); linear absorption coëfficiënt, /x = 86-9 cm-1. The diffraction pattern is hexagonal (Laue symmetry . 6/mmm) with systematic absences hhl for l= 2 n + 1.
Intensities o f 307 non-zero M7 reflexions were measured from nine layers of integrated Weissenberg photographs, using an optical densitometer. The crystal was small enough (0-04 mm diameter) to neglect an absorption correction. The three-dimensional Patterson synthesis could not be solved unless it was assumed that the crystals were microtwinned on (001). The structure was solved in the space group No. 163 (Laue symmetry 3/n). 63
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Determination of the structure Assuming the structure to be trigonal, the positions of the selenium could be found from the Patterson analysis. Several spacegroups were used for trials, but only one P3lc, revealed the positions of the bromine and nickel atoms and allowed consequent refinement of the trial structure. The carbon and nitrogen atoms were found from difference Fourier syntheses. A t this stage of the analysis, the unobserved reflexions were rejected; practically all had calculated intensities equal to o r less than the minimum observable value. 
Because of the twinnihg, the measured intensities of the hkl reflexions are actü'ally the rms values o f the hkl and h kl intensities. A least-squares programme was, therefore, written to minimize the function
• with weight w = 1/(60 + F0 + 0-06 Fj1).
Full-matrix refinement of all the positional and isótropic temperature-factor parameters and the nine layer scale factors gave R = 0-096. From a final difference Fourier synthesis, it became apparent that the last carbon atom of the butyl chain is disordered and can be found in several positions. Atomic parameters are given in Table 1 , observed and calculated structure factors in Table 2 and distances and angles in Table 3 . 
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